In vertebrates, nuclear reconstitution has proven to be transfection of a myc-tagged version showed incorporation into NPCs ( Figure 2B ). We conclude that the ‫07ف‬ a powerful tool for assigning function to nucleoporins. Nuclei reconstituted in vitro from Xenopus egg extracts kDa mouse protein and its relatives are indeed vertebrate Nup85. The Xenopus Nup85 protein sequence contain double nuclear membranes and nuclear pore complexes and show robust import, DNA replication, (data not shown) has ‫%55ف‬ identity to mouse Nup85, explaining its strong crossreactivity with the anti-mouse and pol III transcription (Forbes et ). We found Nup85 to show of the Nup107-160 complex gives rise to nuclei with the same strong mitotic association with kinetochores strikingly severe defects in NPC structure and assembly.
( Figures 2C and 2D) . Thus, Nup85 is concluded to be available for participation with the Nup107-160 complex in its as yet unknown role at the mitotic kinetochores. Results Figure 3C , lane 2; see also below). Overall, ( Figure 4C ). Thus, anti-Nup85 removal of the Nup107-160 complex, although not complete, resulted in nuclei we conclude that anti-Nup85 depletion removes the majority of the Nup107-160 complex, as determined by the which not only showed a large decrease in NPC number, but lacked basket and cytoplasmic ring/filament prosimultaneous decrease in Nup85, Nup133, and Nup160.
Antibodies to Vertebrate
To assemble nuclei lacking the Nup107-160 complex, teins. anti-Nup85-depleted cytosol (⌬85) was combined with chromatin and membrane vesicles and incubated for 60 min to allow for nuclear growth. Fluorescently labeled Complete Immunodepletion of the Nup107-160 Complex Yields Nuclei Devoid of NPCs nuclear import substrate (TRITC-NLS-HSA) was then added. The ⌬85-depleted nuclei proved to be quite small
In the anti-Nup85 depletion above a small amount of Nup85, Nup133, and potentially other complex members and almost completely defective for classical NLS import ( Figure 3D ). Monoclonal mAb414, which recognizes remained ( Figure 3C ). To attempt to more completely deplete the complex, an antibody to human Nup133 FG-containing nucleoporins, gave a bright punctate nu- which immunoprecipitates Xenopus Nup133 was used.
nuclei were large and capable of robust import, the ⌬133-depleted nuclei were extremely small and failed Following anti-hNup133 immunodepletion, all detectable Nup133, Nup160, and Nup85 were removed The resulting mock-and ⌬133-depleted extracts were basket nucleoporin Nup153 (data not shown). Indeed, the immunofluorescence defects were more severe than used for nuclear assembly. While the mock-depleted those seen in ⌬85 depleted nuclei, in that there were no These last results indicate that the defects are specifically due to the absence of the Nup107-160 complex. NPCs stained (Figures 6B and 6C) .
When small amounts of highly purified Nup107-160 complex ( Figures 5D and 5E was probed with directly labeled Oregon-green antinuclei or, if they are recruited, are unable to properly organize them into visible punctate pre-pore structures. POM121 antibody in parallel with red TAMRA-labeled mAb414. Anti-POM121 antibody gave a strong punctate nuclear rim in mock-depleted nuclei, but showed only a faint hazy stain of ⌬133 nuclei (green, Figure 6D , top Electron Microscopy Reveals an Absence of NPCs As a last test, field emission scanning electron microscopy four panels).
Texas red-labeled anti-gp210 antibody also gave a (FESEM) was performed in order to view the complexdepleted nuclear envelopes directly. This technique is castrong punctate nuclear rim on mock-depleted nuclei, but only a faint diffuse stain of ⌬133 nuclei (red, Figure pable of giving high resolution three-dimensional views of the nuclear envelope (Allen et al., 1998). With FESEM, 6D, bottom four panels). In both experiments, anti-FG antibody (mAb414) showed no staining of the complexthe surfaces of mock-depleted nuclei were observed to contain abundant NPCs ( Figure 7A ). In contrast, the depleted nuclei ( Figure 6D) . We conclude that nuclei lacking the Nup107-160 complex are either unable to recruit Nup107-160 complex-depleted nuclei were devoid of NPCs ( Figure 7B ). We conclude that the Nup107-160 the integral membrane pore proteins to the newly formed ally incapable of NLS import and DNA replication. StrikDiscussion ingly, these defects stem from the fact that the depleted nuclei are unable to assemble or maintain any nuclear pore complexes. This profound defect in pore assembly In this study, we have identified an essential core element of the vertebrate nuclear pore, the Nup107-160 is clearly visible by FESEM microscopy. The full extent of 
